It is well known that amphetamine and its close relative, methamphetamine, are direct central nervous system (CNS) stimulants and in ordinary therapeutic doses produce the following effects euphoria, with an increased sense of well-being ; heightened mental acuity, until fatigue sets in from lack of sleep ; nervousness, with insomnia ; and anorexia.
In addition, strong sexual desire is often aroused. They are commonly abused by truck drivers, prostitutes, and all-night workers who self-administer the drugs for extended periods of time [10] . Copulatory behavior testing : The male was transferred to a semi-circular observation cage (radius 40, height 50 cm) with a Plexiglas front and a floor covered by wood shavings. A few minutes later, the male was given i. p. methamphetamine or vehicle. Then immediately a sexually receptive female was introduced to its cage. Tests lasted 90 min from the introduction of the female. The copulatory items were recorded under a condition of dimmed light by direct observation. The following values were recorded [7] : (a) mount frequencynumber of mounts without intromission during 90 min, (b) intromission frequency-number of mounts with intromission during 90 min, (c) ejaculation frequency-number of ejaculations during 90 min, (d) mount latency-the elapsed time between the introduction of the female and the first display of mounting, (e) intromission latency-the elapsed time between the introduction of the female and the first display of intromission, (f) ejaculation latency-the elapsed time from the first intromission of the female to the time of ejaculation, and (g) the post-ejaculatory interval-the elapsed time from ejaculation to the next intromission. injection of 1 mg/kg of methamphetamine the spontaneous motion during 90 min was similar to that in the vehicle controls.
Stereotypic behavior (i. e. compulsive gna- 
Discussion
In the 1st experiment, our data indicate that methamphetamine administered singly to male rats apparently does not facilitate copulatory behavior. Rather, at a 4 mg/kg dose the drug greatly inhibits the behavior. Indeed the numbers of mountings, intromissions and ejaculations with 4 mg/kg methamphetamine were suppressed during 90 min. On the other hand, when given this dose of methamphetamine the spontaneous motor activity was accelerated twofold to fourfold over the control activity and stereotypic behavior was also induced. Utena [161 and Randrup et al. [12] demonstrated the characteristic stereotyped pattern of abnormal behavior elicited by amphetamine, methamphetamine and cocaine. In summary, i. p. single injection of methamphetamine which increased the spontaneous motor activity has no effect on copulatory behavior. The inhibition of copulatory behavior by the high dose of methamphetamine may result from the appearance of stereotypic behavior. These results indicate that there is no relation between the effects of methamphetamine on copulatory behavior and the effects on spontaneous motion and stereotypic behaviors in male rats.
In the 2nd experiment, we checked the chronic effects of methamphetamine on the copulatory behavior of male rats. We found a significant decrease in the ejaculating and intromitting behaviors in males given 6 and 8 weekly doses of 1 mg/kg methamphetamine in the 4th and 5th testing, respectively. All males receiving the same dose of drug displayed mounting behavior and no change in mounting frequency during the testing. At 1 mg/kg there was no stereotypic behavior in males until the 5th testing. Gross indications were that the spontaneous motion in these animals through a period of copulatory behavior testing was similar to that in controls. These results suggest that even a small dose of methamphetamine directly suppresses ejaculating and intromitting behaviors of males when given continuously once a week.
Our results of rat copulatory behavior are similar to those of men methamphetamine users. Angrist and Gershon [1, 2] , Greaves [6] and Nail et al. [11] reported some instances of increased sexual feelings and of delayed ejaculation in amphetamine-abusers.
Jones [8] postulated that amphetamine and a similar drug, methamphetamine, stimulated pleasurable mental excitement by blocking the sexual climax. These drugs were thought to be aphrodisiac but they merely postponed the climax by interfering with the sensual progression in the sex act. In our 5th testing, each pair of rats was left in the observation cage after the 90 min observation.
Next morning the vaginal plug was obtained from all females. Showing that they had delayed ejaculation. This is in a greement with the human results cited above [1, 2, 6, 11] .
The question addressed was why the male rats with acute administration of methamphetamine showed no changes on copulatory behavior, but chronic injection inhibited ejaculating and intromitting behaviors. Generally, upon chronic administration of amphetamine or its close relative, methamphetamine, it is possible to produce an eventual depletion of brain norepinephrine, perhaps owing to displacement of norepinephrine in the neuron and/or inhibition of its synthesis. Also, as indicated earlier, amphetamine inhibits neuronal activity in catecholamine neurons [3] . It is known that catecholamine systems play a relative role in displaying copulatory behavior [5] . Therefore the inhibitory effect of copulatory behavior by chronic administration of methamphetamine may result from a depletion of catecholamines. Further studies are necessary to clarify these points.
In conclusion, results in the present experiments are the first to show that methamphetamine inhibits intromitting and ejaculating behaviors in male rats. 
